Abstract. The undulator U41 at BESSY II will be used as source for X-ray microscopes. An overview of the X-ray microscopy area is presented. After finishing the construction phase a transmission X-ray microscope, a scanning transmission X-ray microscope and an X-ray test chamber will be available. The transmission X-ray microscope will allow investigations with high lateral resolution at moderate energy resolution while the scanning transmission X-ray microscope will allow high energy resolution at moderate lateral resolution of the same specimen.
INTRODUCTION
One of the requirements for X-ray microscopy is the need for high brilliance of the source. The new synchrotron radiation source BESSY II in Berlin-Adlershof is an electron storage ring of the third generation optimized for the operation with insertion devices [1] , Especially for the purpose of X-ray microscopy using wavelengths within the so called water window (2.34 nm to 4.38 nm) and spectromicroscopy an undulator
X-RAY MICROSCOPY AREA AT BESSY II
The status of the X-ray microscopy area as in July 1999 is shown in Fig.l . The Xray microscopes will share the beam time at the undulator U 41 with a BESSY beamline for spectromicroscopy. Therefore, a switching mirror unit is installed in front of the beamlines, as shown in Fig.2 . For radiation safety the direct beam will not be used. The beamline for the X-ray microscopes is set up at the left side downstream and splitted into separate beamlines for three instruments described in the following. Only one of these instruments can be supplied with the X-ray beam at a time. A preparation laboratory equipped with different light microscopes and several instruments which will be necessary for the applications of X-ray microscopy in the fields of e.g. biology, colloidal physics, environmental and soil science will be available directly at the X-ray microscopy aera (see Fig.l) . 
The Transmission X-Ray Microscope (TXM)
The first system built up is a transmission X-ray microscope (TXM) providing high lateral resolution with moderate energy resolution. This is an improved version of the TXM at BESSY I [3] . The schematic optical setup of this instrument is shown in Fig.3 . The first two water cooled plane mirrors Ml and M2.1 will be coated with nickel to suppress the higher harmonics of the undulator. Therefore, the thermal load of the first element of the following monochromator will be reduced strongly. A new condenser concept has to be incorporated because the highly collimated X-ray beam of the undulator can not be used with a conventional zone plate linear monochromator, which was used with dipol radiation at BESSY I previously. For this purpose, a dynamical aperture synthesis with a high numerical aperture condenser-linear monochromator will be realized by using a fixed off-axis transmission zone plate (OTZ), an adjustable plane mirror and two rotating small plane mirrors [4] . This 412 system will produce a non-rotating source image and a one dimensionally dispersed, spatially fixed spectrum of the source in the object plane. The monochromaticity will be improved considerably. Due to the higher flux of about a factor of 60 compared to BESSY I shorter exposure times will be possible. The CCD camera will be movable in the beam direction to allow various X-ray magnifications. Therefore, it will become possible to make an high resolution image of a specimen detail or to make an overview image of a great part of the specimen. Besides X-ray microscopy at room temperature cryo X-ray microscopy and X-ray tomography will be possible. FIGURE 3. Schematic optical setup of the transmission X-ray microscope (TXM). Ml and M2.1 are plane mirrors. OTZ is the off-axis transmission zone plate which works together with the three mirrors as condenser-monochromator [4] . The X-ray microscope objective is a micro zone plate MZP.
The Scanning Transmission X-Ray Microscope (STXM)
A new scanning transmission X-ray microscope (STXM) is under development [5] . The STXM provides high energy resolution with moderate lateral resolution. The STXM uses the gain in spatially coherent photons/sec in the scan spot of a factor 10 4 due to the higher brilliance compared to BESSY I. This will reduce the integration time per pixel considerably. The schematic optical setup of this instrument is shown in Fig.4 . The monochromator principle using a water cooled plane mirror M2.2 and a plane grating G2.2 was already tested at BESSY I [6] . It is planned to use the same specimen holder for the STXM as it is used for the TXM. Therefore, it will become possible to do investigations of a specimen or specimen detail with both instruments. Quantitative analysis and elemental mapping will be done with the STXM whereas structural studies will be done with the TXM. MZP is a micro zone plate which produces the scan spot. The scanner is described elsewhere [5] .
The X-Ray Test Chamber (XTC)
The X-ray test chamber (XTC) is a very versatile instrument which is necessary for the calibration of detectors and optical elements for X-ray microscopy, e.g. zone plates built in our institute [7, 8] . The schematic optical setup is shown in Fig.5 . The monochromator of the STXM will be used for this instrument, too. A plane mirror M2.3 will be used to deflect the beam in the XTC beamline. The XTC itself will be transferred from BESSY I to BESSY II. Several types of detectors are available. Switching between them can be done without venting the system. A micro channel plate (MCP) with a phosphor screen converting the X-ray photons into visible light can be used to align the optical elements which shall be tested. For the determination of the lateral not resolved intensity of the X-rays a windowless photodiode is incorporated. A thinned, back-side illuminated CCD camera can be utilized to determine the intensity of the X-rays with lateral resolution, e.g. for the radially resolved determination of zone plate efficiencies [7] . 
